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Description

[0001] The invention relates to a system for use in a
greenhouse, a stable, an outdoor café or the like for
spreading a liquid substantially in atomized form, com-
prising one or more pipes for supplying the liquid and
manifolds connected to said pipes, on which spray noz-
zles are mounted, via which spray nozzles the liquid is
delivered substantially in atomized form.
[0002] The atomization of liquid, generally water, in
greenhouses takes place in particular in the summer for
the purpose of controlling the temperature and keeping
up the humidity level in the greenhouse. Furthermore,
atomization makes it possible to influence the leaf tem-
perature of the plants in the greenhouse, whilst in addition
the atomized liquid can bring about a rapid cooling effect
in the greenhouse, if necessary. The liquid in atomized
form is usually spread in horizontal direction as a fine
mist in that case.
[0003] From publication US 2004/121660 A1 there is
known a system in which the spray nozzles are directly
mounted on the pipe. This involves a difficult fitting op-
eration of the spray nozzles, however, whilst the connec-
tion between the spray nozzles and the tube is vulnera-
ble.
[0004] From said US publication there is furthermore
known a system in which the spray nozzles are connect-
ed to pipe sections by means of manifolds in such a man-
ner that the central axes of the spray nozzles are ar-
ranged in a plane perpendicular to the central axes of
the tube sections. Because of this configuration of the
system, it is generally not possible to realise a compact
construction of the system for use in spreading the liquid
in atomized form in a desired plane.
[0005] From publication DE 878 307 there is known a
device for forming watergasses during fire extinguishing
and comprising a waterpipe provided with feet at the un-
derside and nozzles at the upper side of the circumfer-
ence of the waterpipe. The nozzles are provided to gen-
erate a waterscreen that extends vertically above the wa-
terpipe to protect firemen against heat generated by a
fire at the opposite side of the waterscreen.
[0006] The object of the invention is to provide a system
of the above kind in which the drawbacks of the known
system can be avoided.
[0007] According to the invention, this object can be
accomplished in that pipe sections being at least sub-
stantially in line are connected to the manifolds at two
opposite connecting points on the circumference of the
manifold, and in that at least three spray nozzles are con-
nected to the manifold at further connecting points pro-
vided on the circumference of the manifold, wherein the
connecting points are distributed over the circumference
of the manifold and wherein the central axes of the pipe
sections connected to the manifold and the central axes
of the spray nozzles connected to the manifold lie at least
substantially in one plane and are arranged to spread to
atomized liquid in horizontal direction.

[0008] Using the construction according to the inven-
tion, it is readily possible to fit manifolds in spaced-apart
relationship in a pipe, wherein the arrangement of the
central axes of the pipe sections and the central axes of
the spray nozzles connected to the manifolds in one
plane makes it possible to spread a liquid in atomized
form over a large area, so that a continuous area of at-
omized liquid parallel to the ground surface, and thus an
adequate covering of the area in question in the green-
house or the like, can be effected by the mist formed by
the overall construction when the pipe is horizontally
mounted in a greenhouse or the like. The spreading of
the liquid in atomized form can be partially influenced
inter alia by the selection of the length of the pipe sections
between the manifolds and/or by adapting the spray noz-
zles on each of the manifolds to each other.
[0009] Preferably, the manifold has a regular hexago-
nal cross-section. Such a manifold can be manufactured
in a simple and inexpensive manner, for example by cut-
ting through an elongated bar of hexagonal cross-sec-
tion.
[0010] The invention will be explained in more detail
hereinafter with reference to a few possible embodiments
shown in the accompanying figures.

Figure 1 is a perspective view of a manifold with noz-
zles mounted thereon and pipe sections connected
thereto.
Figure 2 is a top plan view of a manifold with nozzles
mounted thereon and pipes connected thereto.
Figure 3 is a cross-sectional view of the manifold
shown in figures 1 and 2.
Figure 4 is an exploded, perspective view of the man-
ifold and the parts connected thereto.
Figure 5 shows a variant of the embodiment shown
in figures 1-4.
Figure 6 shows an embodiment comprising three
nozzles on a manifold.
Figure 7 shows an embodiment with two pipe sec-
tions.

[0011] Like parts are indicated by the same numerals
in the various figures.
[0012] The embodiment of a manifold 1 shown in fig-
ures 1-4 has a regular hexagonal cross-section and com-
prises six lateral surfaces 2 and upper and lower bound-
ary surfaces 3 extending perpendicularly to said lateral
surfaces.
[0013] As figure 3 clearly shows, bores 4 extending
perpendicularly to the lateral surfaces 2 and intersecting
each other in the centre of the manifold are provided in
the manifold body. The bore ends connecting to two di-
ametrically opposed lateral surfaces 2 are provided with
screw thread 5. Said bores provided with screw thread
5 function as connecting points for connecting pieces 7
provided on the ends of pipe sections 6.
[0014] As figure 4 shows, said connecting pieces 7 are
provided with grooves 8 at their ends extending into the
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manifold 1 for receiving sealing rings 9.
[0015] Spray nozzles 10 being in communication with
the bores 4 are provided on the four lateral surfaces 2 to
which no pipe sections are connected.
[0016] The spray nozzles 10 are built up in a known
manner of a housing 11 to be inserted into one end of a
bore 4. A filter 12 is fitted in one end of the housing 11,
whilst a spray head 13 is mounted to the other end of the
housing.
[0017] The pipe sections 6, which are in line with each
other, will form a pipe extending through the greenhouse,
which pipe is provided with evenly spaced manifolds 1
fitted with spray nozzles 10. The spreading of the atom-
ized liquid can be influenced in part by adapting the length
of the pipe sections.
[0018] In use a liquid, generally water, will be supplied
to the manifolds 1 via the pipe 6, and said liquid can be
squirted from the spray nozzles 10 in the form of a fine
mist via a chamber formed by the intersecting bores 4 in
the manifold. The spray jets exiting the spray nozzles 10
on a manifold 1 include an angle with each other and are
thus capable of covering a large area, so that an effective
continuous "mist curtain" can be formed parallel to the
ground surface in the greenhouse.
[0019] Although it will generally be preferred to use a
manifold having a hexagonal cross-section, since such
a hexagonal shape will make it easier to form the bores
4 extending perpendicularly to the lateral surfaces there-
of and to connect the spray nozzles 10 and the pipe sec-
tions 6 in an effectively sealed manner, it is also possible,
of course, to use a different cross-sectional shape of the
manifold, for example the circular shape of the manifold
1 shown in figure 5. Also in this case bores 4 will be
formed in the manifold in a corresponding manner as in
the manifold as described above.
[0020] Also other polygonal cross-sectional shapes or,
for example, oval shapes of the manifold are possible.
[0021] Also further embodiment variants, in particular
of the manifold, are possible within the scope of the
claims. The simplest form of the manifold will generally
be obtained if the lower and upper boundary surfaces of
the manifold extend perpendicularly to the sides of the
manifold. The bottom side of the manifold may also have
a rounded form, for example in order to prevent objects
hooking behind the bottom side of the manifold.
[0022] Although the invention has been explained in
the foregoing in particular on the basis of the use of the
system in a greenhouse, it will be understood that the
system can also be used for humidifying/moisturizing oth-
er areas or surfaces.
[0023] Figure 6 shows an embodiment in which parts
corresponding to parts of the preceding embodiments
are indicated by the same numerals as in the preceding
embodiments. In this embodiment, three spray nozzles
10 are mounted on a manifold 1, viz. a single spray nozzle
10, whose central axis extends perpendicularly to the
central axes of the pipe sections 6, on one side of the
pipe sections 6, and two spray nozzles 10, which are

arranged in a similar way relative to each other and to
the pipe sections 6 as the spray nozzles of the preceding
embodiments, on the other side of said pipe sections. By
arranging the single spray nozzles alternately on one side
and on the other side of the pipe formed by the pipe sec-
tions 6, as shown in figure 6, an effective distribution of
the atomized liquid in the horizontal plane, and thus an
adequate covering of the respective area in the green-
house of the like by the mist formed by the overall con-
struction can be realised in combination with the two other
spray nozzles mounted on the respective manifolds.
[0024] Figure 7 shows in an embodiment the manner
in which two adjacent assemblies extending parallel to
each other of pipe sections 6 and manifolds 1 provided
with nozzles 10 may be oriented relative to each other
so as to realise an effective coverage and distribution of
the atomized liquid over an area of a greenhouse or the
like. In the embodiment of figure 7, the nozzles 10 of two
adjacent manifolds 1 on the same pipe section 6 are ori-
ented in opposite directions, and the nozzles of two ad-
jacent manifolds 1 on adjacent pipe sections are oriented
identically to each other. Other orientations are also pos-
sible, of course.

Claims

1. A system for use in a greenhouse, a stable, an out-
door café or the like for spreading a liquid substan-
tially in atomized form, comprising one or more pipes
for supplying the liquid and manifolds connected to
said pipe(s), on which spray nozzles are mounted,
via which spray nozzles the liquid is delivered sub-
stantially in atomized form, characterised in that
pipe sections being at least substantially in line are
connected to the manifolds at two opposite connect-
ing points on the circumference of the manifold, and
in that at least three spray nozzles are connected
to the manifold at further connecting points provided
on the circumference of the manifold, wherein the
connecting points are distributed over the circumfer-
ence of the manifold and wherein the central axes
of the pipe sections connected to the manifold and
the central axes of the spray nozzles connected to
the manifold lie at least substantially in one plane
and are arranged to spread the atomized liquid in
horizontal direction.

2. A system according to claim 1, characterised in that
four nozzles are connected to the manifold, with the
connecting points for the pipe sections and the spray
nozzles being evenly distributed over the circumfer-
ence of the manifold.

3. A system according to claim 1 or 2, characterised
in that the manifold has a hexagonal cross-section.

4. A system according to claim 3, characterised in that
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the manifold has a regular hexagonal cross-section.

5. A system according to any one of the preceding
claims, characterised in that three bores intersect-
ing each other and extending through the manifold
are provided in the manifold.

6. A system according to claim 1, characterised in that
the manifold is provided with three spray nozzles,
one spray nozzle being disposed on one side of the
pipe sections, its central axis extending perpendic-
ularly to the central axes of the pipe sections, and
two other spray nozzles being disposed on the other
side of the pipe sections, their central axes extending
at an angle to the central axes of the pipe sections.

7. A system according to claim 6, characterised in that
successive manifolds in a pipe formed by the pipe
sections are so arranged that spray nozzles support-
ed by the respective manifolds are alternately posi-
tioned on one side of the pipe and on the other side
of the pipe.

8. Greenhouse comprising a system for spreading a
liquid substantially in atomized form, according to
claim 1.

9. Greenhouse according to claim 8, characterised in
that the one or more pipes are substantially horizon-
tally mounted in the greenhouse.

10. Greenhouse according to claim 8 or 9, character-
ised in that the spay nozzles are arranged to spread
the atomized liquid in horizontal direction.

11. Stable comprising a system for spreading a liquid
substantially in atomized form according to claim 1.

12. Use in a greenhouse, a stable, an outdoor café of a
system for spreading a liquid substantially in atom-
ized form according to claim 1.

Patentansprüche

1. Anlage zur Verwendung in einem Gewächshaus, ei-
nem Stall, einem Café im Freien oder dergleichen
zur Verteilung einer Flüssigkeit im Wesentlichen in
zerstäubter Form, mit einem Rohr oder mehreren
Rohren zum Zuführen der Flüssigkeit und an das
Rohr bzw. die Rohre angeschlossenen Verteilern,
an denen Sprühdüsen angebracht sind, über die die
Flüssigkeit im Wesentlichen in zerstäubter Form ab-
gegeben wird, dadurch gekennzeichnet, dass
Rohrabschnitte, die wenigstens im Wesentlichen in
einer Linie liegen, an die Verteiler an zwei entgegen-
gesetzten Anschlusspunkten am Umfang des Ver-
teilers angeschlossen sind und dass wenigstens drei

Sprühdüsen an weiteren am Umfang des Verteilers
vorgesehenen Anschlusspunkten an den Verteiler
angeschlossen sind, wobei die Anschlusspunkte
über den Umfang des Verteilers verteilt sind und wo-
bei die Mittelachsen der an den Verteiler ange-
schlossenen Rohrabschnitte und die Mittelachsen
der an den Verteiler angeschlossenen Sprühdüsen
wenigstens im Wesentlichen in einer Ebene liegen
und so angeordnet sind, dass sie die zerstäubte
Flüssigkeit in horizontaler Richtung verteilen.

2. Anlage nach Anspruch 1, dadurch gekennzeich-
net, dass vier Düsen an den Verteiler angeschlos-
sen sind, wobei die Anschlusspunkte für die Rohr-
abschnitte und die Sprühdüsen gleichmäßig über
den Umfang des Verteilers verteilt sind.

3. Anlage nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass der Verteiler einen hexagonalen
Querschnitt hat.

4. Anlage nach Anspruch 3, dadurch gekennzeich-
net, dass der Verteiler einen regelmäßigen, hexa-
gonalen Querschnitt hat.

5. Anlage nach einem der vorhergehenden Ansprüche,
dadurch gekennzeichnet, dass in dem Verteiler
drei Bohrungen vorgesehen sind, die einander
schneiden und sich durch den Verteiler erstrecken.

6. Anlage nach Anspruch 1, dadurch gekennzeich-
net, dass der Verteiler mit drei Sprühdüsen verse-
hen ist, wobei eine Sprühdüse auf der einen Seite
der Rohrabschnitte angeordnet ist, wobei sich ihre
Mittelachse senkrecht zu den Mittelachsen der Rohr-
abschnitte erstreckt, und zwei weitere Sprühdüsen
auf der anderen Seite der Rohrabschnitte angeord-
net sind, wobei sich ihre Mittelachsen unter einem
Winkel zu den Mittelachsen der Rohrabschnitte er-
strecken.

7. Anlage nach Anspruch 6, dadurch gekennzeich-
net, dass aufeinander folgende Verteiler in einem
von den Rohrabschnitten gebildeten Rohr so ange-
ordnet sind, dass von den jeweiligen Verteilern ge-
tragene Sprühdüsen abwechselnd auf der einen Sei-
te des Rohrs und auf der anderen Seite des Rohrs
positioniert sind.

8. Gewächshaus mit einer Anlage zur Verteilung einer
Flüssigkeit im Wesentlichen in zerstäubter Form
nach Anspruch 1.

9. Gewächshaus nach Anspruch 8, dadurch gekenn-
zeichnet, dass das eine Rohr oder die mehreren
Rohre im Wesentlichen horizontal in dem Gewächs-
haus angebracht sind.
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10. Gewächshaus nach Anspruch 8 oder 9, dadurch
gekennzeichnet, dass die Sprühdüsen so angeord-
net sind, dass sie die zerstäubte Flüssigkeit in hori-
zontaler Richtung verteilen.

11. Stall mit einer Anlage zur Verteilung einer Flüssigkeit
im Wesentlichen in zerstäubter Form nach Anspruch
1.

12. Verwendung einer Anlage zur Verteilung einer Flüs-
sigkeit im Wesentlichen in zerstäubter Form nach
Anspruch 1 in einem Gewächshaus, einem Stall, ei-
nem Café im Freien.

Revendications

1. Système destiné à être utilisé dans une serre, une
étable, un café en extérieur ou similaire pour la dis-
persion d’un liquide sous la forme atomisée, com-
prenant un ou plusieurs tuyaux pour l’alimentation
du liquide et des collecteurs reliés audit/auxdits
tuyau(x), sur lesquels sont montés des gicleurs four-
nissant le liquide sensiblement sous la forme atomi-
sée, caractérisé en ce que des tronçons de tuyau
au moins sensiblement alignés sont reliés aux col-
lecteurs sur deux points de liaison opposés sur la
circonférence du collecteur, et en ce que au moins
trois gicleurs sont reliés au connecteur dans lequel
les points de liaison sont distribués sur la circonfé-
rence du collecteur et dans lequel les axes centraux
des tronçons de tuyau reliés au collecteur et les axes
centraux des gicleurs reliés au collecteur se situent
au moins sensiblement dans un plan et sont dispo-
sés de sorte à disperser le liquide atomisé dans la
direction horizontale.

2. Système selon la revendication 1, caractérisé en
ce que quatre gicleurs sont reliés au collecteur, les
points de liaison pour les tronçons de tuyau et les
gicleurs étant distribués de manière régulière sur la
circonférence du collecteur.

3. Système selon la revendication 1 ou 2, caractérisé
en ce que le collecteur présente une section trans-
versale hexagonale.

4. Système selon la revendication 3, caractérisé en
ce que le collecteur présente une section transver-
sale hexagonale régulière.

5. Système selon l’une quelconque des revendications
précédentes, caractérisé en ce que trois alésages
se coupant et traversant le collecteur sont prévus
dans le collecteur.

6. Système selon la revendication 1, caractérisé en
ce que le collecteur est doté de trois gicleurs, un

gicleur étant disposé d’un côté des tronçons de
tuyau, son axe central s’étendant perpendiculaire-
ment aux axes centraux des tronçons de tuyau, et
deux autres gicleurs étant disposés de l’autre côté
des tronçons de tuyau, leurs axes centraux s’éten-
dant selon un angle par rapport aux axes centraux
des tronçons de tuyau.

7. Système selon la revendication 6, caractérisé en
ce que des collecteurs successifs dans un tuyau for-
mé par les tronçons de tuyau sont disposés de sorte
que les gicleurs portés par les collecteurs respectifs
soient alternativement positionnés d’un côté du
tuyau et de l’autre côté du tuyau.

8. Serre comprenant un système de dispersion d’un
liquide sensiblement sous la forme atomisée selon
la revendication 1.

9. Serre selon la revendication 8, caractérisée en ce
qu’un ou plusieurs tuyaux sont sensiblement mon-
tés horizontalement dans la serre.

10. Serre selon la revendication 8 ou 9, caractérisée
en ce que les gicleurs sont disposés pour disperser
le liquide atomisé dans la direction horizontale.

11. Etable comprenant un système de dispersion d’un
liquide sensiblement sous la forme atomisée selon
la revendication 1.

12. Utilisation dans une serre, une étable, un café en
extérieur d’un système de dispersion d’un liquide
sensiblement sous la forme atomisée selon la reven-
dication 1.
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